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hronic ischemic mitral regurgitation (IMR) is recognized
as functional regurgitation and a common cause of con-
gestive heart failure caused by the myocardial infarction
remodeling process. IMR is a strong predictor of poor
outcomes in patients with ischemic cardiomyopathy.
Various types of mitral valve repair (MVR) techniques, such as
annuloplasty,1 the edge-to-edge technique,2 and chordal cutting,
have been reported. However, these procedures have yet to result
in clearly improved patient outcomes, and the best surgical interven-
tion is still controversial. Therefore the development of new tech-
niques is necessary for better results in patients with IMR.
Conventional MVR procedures, such as edge-to-edge repair or re-
pair with an artificial chordae with an undersized ring were original
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recurrent mitral regurgitation and late death. In this article we intro-
duce our new simple procedure, the so-called sandwich plasty.
Clinical Summary
Sandwich plasty is usually performed through a left atrial incision
under cardiac arrest. However, in some patients who require a left
ventriculoplasty, the mitral valve can be approached through a left
ventricular incision. Sandwich plasty consists of 2 procedures.
The first procedure is the papillary muscle head approximations of
the anterior and posterior mitral valve leaflets to achieve coaptation
of the 2 leaflets. At the anterolateral commissural portion, a Teflon-
pledgeted 3-0 Ticron suture with a double-armed needle is passed
through the papillary muscle head of the posterior leaflet and
through the papillary muscle head of the anterior leaflet, reinforced
with another Teflon patch. The same approximation suture is made
at the posteromedian commissural portion (Figure 1). The second
procedure is mitral annuloplasty with an exactly sized Carpenter–
Edwards Physio-ring (Figure 2). Transesophageal echocardiograms
before and after sandwich plasty are presented in Figure 3.
Discussion
The cause of IMR is complicated because IMR results from a vari-
able combination of annular dilatation and remodeling of the sub-
valvular apparatus. Although annular dilatation can be effectively
treated, methods for addressing subvalvular remodeling have notFigure 1. Schema of papillary muscle
plication. A Teflon-pledgeted 3-0 Ticron
suture is passed through the heads of
the papillary muscles of the anterior
leaflet and posterior leaflet at the
posteromedian commissural portion,
and bases of the chordae of the anterior
and posterior leaflets are fixed.ne 2008
Brief CommunicationsFigure 2. Schematic representation of
sandwich plasty. Direction of chordae is
corrected by papillary muscle placation,
and ring annuloplasty keeps the sufficient
coaptation zone.been standardized. The importance of papillary muscle displace-
ment caused by left ventricular dilatation has been recently recog-
nized, and several procedures for papillary muscle repositioning
with or without left ventriculoplasty have been reported.3,4 The
aim of sandwich plasty is reduction of the tethering effect by fixing
2 heads of the papillary muscle connecting to the chordae of both the
anterior and posterior leaflets. The advantage of sandwich plasty is
the simplicity of the procedure, which is similar to that of edge-to-
edge repair. Hvass and colleagues5 also reported a simple and
new procedure named the papillary muscle sling method, which cre-
ated the close contact of both papillary muscles with a polytetra-
fluoroethylene* tube sling.
After the fixation of papillarymuscles, leakage of the valve usually
disappears because of the increase of the coaptation zone in an arrested
heart. Menicanti and associates3 report the papillary muscle imbrica-
tion procedure without a mitral ring. However, we think an annular
ring should be used to maintain a sufficient coaptation zone on a beat-
ing heart and to prevent further annular dilatation. We usually use an
exactly sized ring, but an undersized ring might be selected if the
coaptation of leaflets are not sufficient after papillary muscle plication.
In this procedure we sometimes experience a slight difficulty in view-
ing the head of the papillary muscle of the anterior leaflet; however,
this problem can be resolved by means of slight retraction of the chor-
dae connecting to the anterior leaflet. According to our preliminary
study, the late recurrence rate of mitral regurgitation was significantly
less with sandwich plasty (n5 22) compared with that after conven-
tional MVR (n5 23; 4% vs 15% per patient per year). Patients’ char-
acteristics and operative results of sandwich plasty are presented in
Table 1.
*Gore–Tex tube sling, registered trademark of W. L. Gore & Associates, Inc,
Newark, Del.The Journal of ThoraIn conclusion, sandwich plasty is considered to be a simple and
effective procedure; however, late follow-up results are indispens-
able when reviewing this procedure, which might improve the
prognosis of patients with ischemic heart failure.
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TABLE 1. Patients' characteristics and operative results of
papillary muscle sandwich plasty
No. of patients 22
Male/female sex 15/7
Age (y)* 68 6 10 (47–82)
Preoperative echocardiography
Left ventricular geometry
Diastolic diameter (mm)* 53 6 6 (41–61)
Systolic diameter (mm)* 43 6 7 (30–53)
Fractional shortening (%)* 20 6 5 (9–33)
Ejection fraction (%)* 40 6 10 (24–66)
Mitral valve
Annular dimension (mm)* 29 6 2 (24–34)
Tenting height (mm)* 12 6 3 (7–16)
Mitral regurgitation by echocardiographyy
Preoperative 0/0/13/9
Postoperative 21/1/0/0
Follow-up 20/1/1/0
*Mean 6 standard deviation. yNon-trivial/mild/moderate/severe.cic and Cardiovascular Surgery c Volume 135, Number 6 1385
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